We previously reported new superconductivity produced by an electrostatic field and a diffusion current in a semiconductor without refrigeration. In particular, the superconductivity was investigated theoretically and confirmed experimentally. Here, we determine that the derived superconducting quantum state can be reproduced in a capacitor. When circuits are formed with this new-type capacitor and diodes, a magnetic field is applied to the diodes' depletion layer. The depletion layer is biased because of the conversion from the magnetic-field energy to electric-field energy, resulting in the diodes' spontaneously emitting a current. Thus, the new-type capacitor is charged using no other energy source. This new phenomenon is described theoretically with assistance of initial experiments.
Introduction
High-temperature superconductors have been investigated at many places. This reason is that, in condensed matter physics, physical aspects are unique in addition to their high critical temperatures. [1] [2] [3] [4] [5] [6] [7] [8] 14] However, in considering applications, the fact that the refrigeration is needed must be disadvantage. Thus we need to obtain no refrigeration superconductors. Recent studies revealed that a system, wherein electrostatic fields and a diffusion current are applied to a doped semiconductor, exhibits the superconductivity generation, quite different from its conventional counterpart [9, 10] . By this conduction, internal electric fields become zero because of the cancelation of the ohmic electric and the electrostatic fields. However, the current does not become zero because the diffusion current is carried by a force proportional to the gradient of the carrier concentration. In our previous studies [9, 10] , we investigated this new superconductivity both theoretically and experimentally. Thus, we produced the following: The global industry currently faces a major energy challenge, which is being managed using solar cell technology [11] and energy storage devices [12] . In this study, based on the new superconductivity, we produce spontaneous current emission derived from magnetic-field energy. In particular, applying an electrostatic field and a diffusion current to a doped semiconductor clearly creates a new temperature-independent quantum state, which forms internal inductances with magnetic-flux quanta.
The wave function of the quantum state can be reproduced in a capacitor based on the AharonovBohm effect [13] ; thus, we derive a new-type capacitor containing a persistent current. By constructing an electric circuit that incorporates this new-type capacitor and some p-n diodes, the magnetic-field energy produces a bias voltage across the diodes because of its conversion from magnetic-field energy to electric-field energy. As a result, a spontaneous current is emitted from the diodes into the new-type capacitor. In this way, energy can be stored without using batteries. Therefore, our present results potentially contribute to the solution of the energy problem. We study this theoretically with assistance of initial experiments.
The configuration of the present paper is started by the reviews of the new superconductivity and the reproduction of wave function of the superconductivity to a condenser. Considering these facts, we will describe the diodes' spontaneous current emission as an original point. Please note that the word "new phenomenon" implies the new superconductivity or the diodes' spontaneous current emission, i.e., at both cases, we referred as "new phenomenon" in this paper.
Review of new superconductivity

2-1 Review of our previous reported theory
Principles of the proposed device
In general, power supplies provide either constant current or voltage, whereas some current sources cause electrons to move only by diffusion. This movement indicates that a diffusion current can exist in the absence of an electric field. As shown in Fig. 1 , the application of diffusion currents produces voltages in semiconductors. As shown in Fig. 2 , when a capacitor is included in a circuit, the ohmic voltage is proportional to the voltage associated with the capacitor's electrostatic field; Joule and electrostatic fields are proportional, and the internal voltage vanishes. However, the diffusion of charge carriers ensures that some current remains in the circuit. 
Outline of the theory
Here, we summarize the theory presented by Ishiguri [9] [10] .
Point 1: New electric field generated from an electron: new interaction between two electrons A particular electron concentration, which depends on the characteristics of our device, results in an electrostatic potential. By solving Poisson's equation for the electrostatic potential between two electrons, we obtain the following interaction potential Vα:
where kB, T, ε, Ei, q, n0, ξ, and i denote Boltzmann's constant, the temperature, the permittivity, the constant local electric field, the electric charge, a constant, a relative coordinate, and a lattice index, respectively. The Coulomb repulsive interaction is also determined by Poisson's equation, but it does not appear on a macroscopic scale. A new electric field can be obtained from eq. (1):
This electric field has features of both an electrostatic field and one associated with a current. To ensure that Em(ξ) is not divergent, we must define a circle integral of Em(ξ), i.e., a voltage. Note that only at 
Point 2: A critical current exists
The above-mentioned attractive interaction potential Vα can cause two electrons to approach each other, until they are only a lattice diameter apart. At this stage, the total energy H of the system is expressed as follows:
Here, V is the spin magnetic potential, given by
where m and zm denote the electron mass and the microscopic relative coordinate, respectively. In eq.
(3),P and Vp represent the kinetic and zero-point energies at the lattices, respectively, and Vp is expressed as follows:
where ω and δ are the angular frequency and a delta function, respectively. The following conditions should be satisfied for the combination of two electrons:
When eq. (6-1) is satisfied, both electrons are located at the zero-point of the lattice. When eq. (6-2) is satisfied, the microscopic relative distance, zm (i.e., the coherence), is to be calculated as follows:
If eq. (6-1) is satisfied, then eq. (6-2) or (7)is also satisfied; therefore, only the spin magnetic potential remains, and the total energy becomes negative; a collision between the two electrons is perfectly inelastic, and the two electrons therefore combine. Equation (6-1) can also be rewritten as follows
This condition indicates that the local electric field Ei is at its maximum value. The electrostatic field is proportional to the Joule electric field, which is in turn dependent on the current density. Therefore, a critical current exists, which corresponds to this maximum. Moreover, as described in eq. (7) the coherence of the pair is extremely short.
Point 3: The Bose-Einstein (BE) condensation of electron pairs is temperature-independent, since locally combined pairs do not collide
More information regarding this point is offered by Ishiguri [9] . However, some important equations are presented below.
The Hamiltonian of a pair in terms of center-of-mass-motion is
The potential U indirectly implies the electrostatic potential of two electrons:
where x1 and x2 denote the positions of the two electrons.
The location at the identical lattice of the two electrons, i.e., the local combination of the two electrons at the lattice implies equation x1=x2. Moreover, from the Hamiltonian, the following wave function is derived. Note that at the moment of the identical location, the potential in the Hamiltonian transforms to the eigenvalue (i.e., the kinetic energy), which arises from the local electric field Ei. Therefore the distribution of a local electric field Ei within a lattice vanishes.
where μ denotes the mobility of the pair at a lattice.
If we use the following equations,
Then the wave function derives as
where σ i , △Vi, and J denote the conductivity at a lattice, variation quantity of volume with respect to an increase of the index i and the current density, respectively.
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Eq. (11-1) indicates the proportion of the Joule electric field and the electrostatic field at a lattice-scale level. After substituting eq. (11), the mobility (i.e., conductivity) and local electric field Ei vanish.
The above wave function is indexed by i, and a wave function at the next lattice does not interact the wave function indexed by i. This reason is that the distance between two neighboring lattice is much larger than the coherence of the two electrons.
An entire wave function is represented as follows:
When we imagine the index i as infinite, and the semiconductor volume as constant, the lattice volume converges to the differential dV. Thus, the concept of a countable lattice loses its meaning, and a macroscopic continuous body appears.
From this function, the wave number is
where M denotes the spin magnetic moment of an electron (which is obtained from the Dirac equation), and a is the constant coherence. The spin magnetic moment can be correlated to the combination energy (i.e., the spin interaction) from eq. (4) as
where V denotes the spin interaction given in eq. (4) In eq. (16-2), current I is independent of the collision time; therefore, it is a superconducting current.
Moreover, the wave number in this equation is uniform and not related to space; thus, all quantum states converge to a single state, and complete Bose-Einstein (BE) condensation occurs.
2-2. Review of our previous experiments
Method
For detailed information on the experiments, we refer the reader to the main part of the article, which includes a description of the experimental setup and the method for the reproduction of the experiments [10] . Nevertheless, important figures are presented here. supersonic-wave soldering iron. By altering the direction of the supplied current, we confirmed that the current-lead connections were ohmic contacts. The semiconductor was an n-type silicon wafer, with electrical resistance, radius, and thickness of 550 Ω, 62.5 mm, and 0.6 mm, respectively. The critical current was less than 10 μA. In this figure, a voltage source is used to charge the condenser pole plates, i.e., it is connected to the condenser pole plates and the current source that provides the diffusion current is connected to the current leads of the semiconductor. Moreover, the dielectric material prevents the flow of current from the current source to the condenser pole plates. The top view is shown in Fig. 4 . Note that we devised the method for obtaining the area to attach the current leads. As an experimental method, after the voltage source (1V) is applied to the copper pole plates of the condenser and the relatively large diffusion current (i.e., mA order) is supplied to the current leads by the current source, the voltage and current sources are simultaneously switched off. During the switching off process, there is a moment when the decaying current equals the critical current. At this moment, the new phenomenon occurs. Note that the net current after the transition is not zero, which forms a circle current in semiconductor as the persistent current as indicated eqs. (15)- (16). This is demonstrated by the statistic magnetic field application as discussed later. Zero resistance and the Meissner effect
In Fig. 5 , the results from the experiments are shown. At first a negative electric resistance was obtained, i.e., the energy was generated and a new electric field, as described by Eq. (2), appears.
At 65.8 s, the resistance became almost zero. Before applying the electrostatic field and diffusion current, resistance of the semiconductor was about 550 Ω and after applying the electrostatic field and the diffusion current, the resistance became about 10 -5 times smaller. A positive value on the order of 0.01Ω was disregarded as noise, which may have arisen from sources such as the contact resistance (the negative resistance is not included). When applying static magnetic fields, a dc current was induced from the current leads. This current emission implies that the Meissner effect generated a shield current in the sample, and its current was affected by the static magnetic field, i.e., it was a superconducting current. This is interpreted that the persistent current exists and this current functions the shield current. Note that this superconductor has no critical temperature. Thus we cannot employ the conventional measurement of the Meissner effect, i.e., zero-field-cooling and field-cooling.
However the above dc application of magnetic fields induces the dc current, which is driven by the Lorentz force. This implies that the superconducting electrons exist, and current density of these superconducting electrons gives the London Equations [16] . The measurement of the Meissner effect,
i.e., the broken symmetry of the gauge is essential of a superconductor [17] . In this case, we employed the magnet smaller than the semiconductor disc. When the static magnetic field was applied in the vicinity of an attached point of the current lead, the current was induced as plus direction, while that magnet was applied in the vicinity of the other attached point, the current was induced as minus direction. Those results are shown in Figs. 6 and 7. 
Theory of the present study
The condensed wave function in the new superconducting state is expressed from eq. (15), as follows [9] :
where m, a, q, and Ip are the electron mass, constant coherence, electric charge, and persistent current, respectively.
From the existence of the current Ip, we introduce a magnetic flux given by =
In addition, the vector potential Aφ is defined in cylindrical coordinates as
Note that, we mean that the cylindrical coordinates are rotation φ along the wire cross-section and the direction z along the current lead as illustrated in 
By considering the phase, the following equations can be derived: 
We must review the characteristics of condensed toroid and condensed solenoid: from the complete Bose-Einstein condensation, the electron pairs along each coil element of the condensed toroid or solenoid move with the same rotational velocity and through the same angle. Therefore, each moving φ-direction electron pair experiences attractive Lorentz forces from the nearest moving pair of electrons. In other words, all electron pairs move collectively along φ-direction. Equation (19) refers to the solenoid condensed state, where the electron pairs are condensed and generate magnetic flux, while the toroid collapses entirely. In view of the magnetic-field energy, the condensed toroid has less energy than that of the solenoid condensed state [15] . The magnetic field vector in this paper is along z-direction.
We claim that, in general, if another path, such as an electric circuit, is connected to the superconducting state (i.e. the condensed solenoid), their electron pairs are diffused along the attached path, forming spiral with combine of the interaction with the magnetic field. These electron pairs are not destroyed because of the strong combination energy higher than that of the room temperature [9] .
However, because of the Aharonov-Bohm effect, the condensed toroid will be formed along the new electric circuit by the eq. Thus, we obtain
Because the magnetic fields are along the z-direction (i.e., along the current lead), the above procedure indicates that a condensed quantum toroid [10] is produced along the circuit.
Let us precede to original points of the present paper:
We consider a capacitor to be connected to the superconducting device. Similarly, some pairs are diffused to the capacitor in the process of forming the condensed toroid. This diffusion to the outside is related to the fact that the electron pairs survive even outside the new-phenomenon device because of the strong pair combination energy, which is higher than that at room temperature [9] . In this case, the basis of the gauge symmetry results in 19). That is, the persistent currents form in both the condenser pole plates. Note that the vacancy between the pole plates does not have the persistent current. The diffused electron pairs form a condensate at the capacitor, which yields a magnetic field in the capacitor pole palates.
Using eqs. (18-1), (17) and (24), the magnetic field in cylindrical coordinates is expressed as
where rpc denotes the radius of the elemental coil of the magnetic-flux quantum in the capacitor.
Therefore, a uniform magnetic field is distributed along the z-axis, and the energy u is added to the capacitor pole plates.
The energy is given by u = ∫ and (26)
where d and rc are the width and radius of the cylindrical capacitor pole plates, respectively.
Next, we separate the capacitor from the circuit. Because the capacitor has an identical wave function as eq. (19), the condensed solenoid is formed. this specific capacitor is referred as the "new-type capacitor." Furthermore, the capacitor must be shorted to form the toroid. However, because the two pole plates of the capacitor have the same negative charge from electron pairs, a discharge does not occur.
After the new-type capacitor is shorted electrically, it is connected to a diode, thereby forming another circuit. The depletion layer of the diode has an internal capacitor. Thus, basically, although the same process is followed, the calculations are derived for the initial state.
The internal initial coil of the solenoid condensed state in the diode has a stored magnetic-field energy (27) in the diode's depletion layer edges. Due to these magnetic fields, electrons and holes at the edges of the depletion layer form circles whose radius and circumference are formed such that the de Brogile condition is satisfied for a carrier wavelength, and these carrier circles make the magnetic field energy increase because of the self-magnetic fields. When the diode is shorted and reconnected to the capacitor, the circle motions cease and these electrons and holes move to the depletion layer such that the increased magnetic field energy reduces at the edges. Thus the element coils in the depletion layer edges locally discharge a diffusion current, which contains the electrons and holes at the edges of the depletion layer. Thus, in the depletion layer, the ohmic diffusion current and an electrostatic field Ei originating from the diffusion potential produce a transient-state potential, i.e., the coiled electric field.
In short, after the initial state, the above magnetic-field energy (27) is transformed into electric-field energy.
where vαn and vαp are the voltages of the coiled electric field (1-2) because of electrons and holes, respectively.
where eqs. In the charging process, a current flows from the holes, temporarily. However, as the time for which the current flows increases, the probability that the holes will recombine with the electrons in the diode also increases. This implies that the number of holes is gradually reduced with time as the current flow.
However, the number of holes in the diode is finite. Thus, the lifetime of the current emission is defined.
Note that to store energy, the following condition should be satisfied:
where RE and t denote the effective internal resistance for the normal current Is and time, respectively.
When this condition is satisfied, the difference is positive and energy is stored. In addition, given the above condition, Is is the normal current from the normal holes affected by the transient electron-pair electric field (29-1), and Ip in eq. (27) is the persistent current derived from the electron pairs motion.
This persistent current forms loops as magnetic flux quanta in the capacitor; thus, this persistent current differs from Is. The current Is flows in the z-direction, whereas the persistent current Ip flows in the φ-direction.
Conservation of energy gives
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where v and Cs are the capacitor voltage and the capacitance, respectively. In addition, the left-hand energy gradually decays with time t.
Results and discussion
From the previous section, we numerically calculated the dependence of capacitor voltage for time.
The parameters are listed in Table 1 . Fig. 9 shows the condenser charge voltage for Is=10 -7 A. As shown, the voltage increases as function of time. Fig . 10 indicates the condenser voltage for Is=10 -6 A. Compered with Fig. 9 , the charge voltage increases. The current Is is the induced current. Thus, it is assumed that it determined by the number of the diodes, which are connected by series and parallel. The larger the number of the series and parallel diodes, the higher the induced current Is is. In this case, however, the net volume of the device increases. Moreover, as shown in these figures, the charge energy does not diverse. That is, initially the gradient of the curve is high but the gradient of the curve becomes moderate with time.
Therefore , at the steady state, the voltage increase of the capacitor ceases. As discussed previously, the parameter a is the constant coherence, which is estimated by 1Å. The current Ip is the persistent current less than the critical current 10μA. The resistance RE is the net internal resistance of the diodes and the voltmeter. These diodes were biased reversely. Thus, impedance RE is large in addition to that of the voltmeter. The parameter d was determined from the typical length of the depletion layer of a diode. The Ratio rc/rpc is almost the value 1 but was determined by the fact that the first and second terms of eq. (31) have same ordering value, i.e., it was obtained such that eq. (31) gains its meaning. The capacitor was a normal ceramic condenser which can be easily purchased. 
Energy source experiments
Method and notation
Because the increase in voltage across the new-type capacitor plus diode is relatively small, we demonstrate the voltage increase across the new-type capacitor connected with several diodes. In this experiment, the 40 diodes are normal silicon-based p-n diodes; ten of these are connected in series, whereas four diodes are connected in parallel. The capacitors are normal ceramic capacitors with capacitances of 1 and 10 μF. The DMM (ac line input: 100 V, 50/60 Hz) used in this study was purchased from Iwatsu Electric Co. Ltd. As shown in Fig. 11 , first, the normal condenser is made to the superconducting condenser by connecting to the superconducting semiconductor. Then this newtype capacitor must be shorted electrically before connecting the diodes. After the capacitor is connected to the diodes, the diodes are also shorted. Next, the capacitor is connected to the diodes. An important point is that the diodes were biased reversely. Thus, we need to be careful of their direction.
Note that the claim of this paper is completed in theory section. Thus, these experiments exist merely for assistance of this claim. As you know, statistical experiments will be needed in the future works In Fig. 14, we offer a video of the energy-charge process using the new-type capacitor. First, a brown capacitor,.i.e., the new type capacitor is being shorted. Next, this capacitor is connected to 40 diodes.
A capacitor voltage increase in the DMM is observed. Next, the capacitor is shorted again and reconnected to the 40 diodes. Then, the capacitor regains energy. Note that no energy source is applied.
https://www.dropbox.com/s/son8lgzsiprp3m5/experiment%20renew%20002.MTS?dl=0
Fig. 14: Video of the process, through which the new-type capacitor gains energy without using an external energy source.
Conclusion
In this paper, based on a newly discovered superconductivity, we report a new energy source. In our previous studies, we revealed that applying an electrostatic field and a diffusion current to a doped semiconductor produces the new superconductivity, which forms internal inductances with magneticflux quanta. This superconductivity was reviewed in this paper. That is, electron pairs, superconducting current and BE condensation are produced theoretically. Furthermore, zero resistance and the Meissner effect were confirmed experimentally Based on the Aharonov-Bohm effect, the quantum state can be reproduced in a capacitor, thereby leading to a new-type capacitor. By using an electric loop comprising the new-type capacitor and diodes, the magnetic-field energy creates a bias voltage across the diodes because the magnetic field energy is converted to the electric field energy. As a result, the diodes spontaneously emit currents that accumulate in the new-type capacitor. In the numerical calculations, we saw that the charged voltages of the condenser increases with time and that the gradient of the curves become moderate with time.
From the result of this, it is necessary to make the number of the diodes increase to gain more energy.
Thus, integrated circuit technology allows very high energies to be quickly accumulated in a capacitor.
